Autism spectrum disorder (ASD) is often described as a disorder of aberrant neural connectivity. Although it is important to study the pathophysiology of ASD in the developing cortex, the functional connectivity in the brains of young children with ASD has not been well studied. In this study, brain activity was measured non-invasively during consciousness in 50 young human children with ASD and 50 age-and gender-matched typically developing human (TD) children. We employed a custom child-sized magnetoencephalography (MEG) system in which sensors were located as close to the brain as possible for optimal recording in young children. We focused on theta band oscillations because they are thought to be involved in long-range networks associated with higher cognitive processes. The ASD group showed significantly reduced connectivity between the left-anterior and the right-posterior areas, exhibiting a decrease in the coherence of theta band (6 Hz) oscillations compared with the TD group. This reduction in coherence was significantly correlated with clinical severity in right-handed children with ASD. This is the first study to demonstrate reduced long-range functional connectivity in conscious young children with ASD using a novel MEG approach.
INTRODUCTION
Autism spectrum disorder (ASD) appears in infancy and early childhood, causing delays or impairments in social interaction and communication, as well as a restricted range of interests. Physiologically, in the autistic brain, reduced long-range connectivity was thought to develop in tandem with high local connectivity (Belmonte et al., 2004; Courchesne and Pierce, 2005) , perhaps because of widespread alterations in synapse elimination and/or formation (Sporns et al., 2000) . The evidence gathered with recent developments in neuroimaging methods suggests that aberrant brain connectivity reflects important aspects of brain dysfunction in ASD (Just et al., 2004 Koshino et al., 2005; Villalobos et al., 2005; Kana et al., 2006; Kleinhans et al., 2008; Lee et al., 2009; Monk et al., 2009; Shih et al., 2010; Anderson et al., 2011b; Shih et al., 2011; Wolff et al., 2012; von dem Hagen et al., 2013) . To gain insight into the development of this dysfunction, it is necessary to study the pathophysiology of ASD in young children because aberrant white matter pathway development may occur during infancy (Wolff et al., 2012) . However, it is challenging to measure functional connectivity in young children with ASD under conscious conditions because they are not always cooperative or patient. Nonetheless, we have recently reported aberrant functional connectivity in the brain in preschool children with ASD under conscious conditions (Kikuchi et al., 2013a,b) . For these preliminary studies, we developed a custom child-sized magnetoencephalography (MEG) system in which the sensors are located as close to the head as possible for optimal recording, even in young children. This is a useful technique that can provide measures of cortical activity on a millisecond timescale. Other commonly used neuroimaging techniques, such as functional magnetic resonance imaging (fMRI), positron emission tomography and single-photon emission computed tomography, are limited by their poor temporal resolution relative to neural activity (i.e. brain electrical rhythms). Furthermore, MEG has advantages over these neuroimaging techniques for young children, including improved safety, fewer constraints and less environmental noise.
Coherent brain rhythms represent a core mechanism for sculpting the temporal coordination of neural activity in the brain-wide network (Wang, 2010) . Rhythmic brain activity in one area is likely to be communicated to another area, generating a temporal linkage in the rhythmicity of the two structures. Given that the processing of any information involves interactions between multiple regions of the brain, the maturation of long-distance networks is likely to be crucial for cognitive development. In humans, theta oscillations have been suggested to be involved in the long-range networks associated with various cognitive processes, such as imitation (Babiloni et al., 2008) , top-down processing von Stein and Sarnthein, 2000) and language acquisition (Kikuchi et al., 2011) , or with working memory and attention (Sarnthein et al., 1998; Raghavachari et al., 2001; Meltzer et al., 2008) . In this study, we hypothesized that the disturbance of long-range connectivity in young children with ASD would be reflected by a decreased coherence of theta band oscillations between distant brain areas. To verify this hypothesis, we performed coherence analysis to determine the degree of phase locking between the activities recorded by different sensors. High coherence between two MEG signals detected at distant sites (e.g. 20 cm apart) reflects phase-locked neuronal oscillations, suggesting functional integration between neural populations; in contrast, low coherence suggests independently active populations, suggesting low functional integration or functional segregation. MEG produces a reference-free signal and is therefore an ideal tool with which to compute the coherence between two distant cortical rhythms.
Due to the limits of field spreading effects, the magnetic fields generated by a single brain oscillator are rarely detected by multiple sensors when the sensors are separated by at least 20 cm ( Figure 1B and C) (Srinivasan et al., 2007) . Our preliminary analysis with the MEG systems ( Figure S1 in Supplementary Data) showed only a very small amount of brain magnetic activity that appeared to spread from a local generator to the MEG sensors, which were separated by 20 cm in our MEG system. Therefore, increased synchronization or coherence between MEG signals from sensors 20 cm apart in our MEG system is a reliable indicator of increased long-distance physiological connectivity (Figures 1B, C and S1) . This spatial property of MEG sensor-level signals is thus particularly advantageous for investigating long-distance functional connectivity (Srinivasan et al., 2007) . However, no previous studies of ASD have used MEG sensor-level analysis (between sensors 20 cm apart). Utilizing the advantages of MEG sensors spaced 20 cm apart, this study provides the first evidence of decreased long-range connectivity in children with ASD relative to typically developing (TD) children using a simple and highly convincing method.
MATERIALS AND METHODS Participants
The clinical group consisted of 50 children with ASD (39 males, 11 females) aged 38-92 months recruited from the Kanazawa University's Hospital and prefectural hospitals in Toyama. Children were diagnosed by a clinical psychiatrist and a clinical psychologist with more than 5 years of experience in ASD using the Autism Diagnostic Observational Schedule-Generic (ADOS) (Lord et al., 1999) , the Diagnostic Interview for Social and Communication Disorders (DISCO) (Wing et al., 2002) , the Kaufman Assessment Battery for Children (K-ABC) (Kaufman and Kaufman, 1983) and Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition (DSM-IV) (American Psychiatric Association, 1994) criteria at the time of MEG and data acquisition. All ASD children included in this study fulfilled the diagnosis of childhood autism (n ¼ 33), atypical autism (n ¼ 9) or Asperger's syndrome (n ¼ 8) with DISCO. Children with scores below the ADOS cut-offs were included in the study if they satisfied the criteria for ASD using both DSM-IV and DISCO (14 out of 50 children). The controls were 50 TD children (39 males, 11 females) aged 36-97 months with no reported behavioral or language problems. The control children were approximately age-matched to the subjects with ASD. All TD children were native Japanese and had no prior or current developmental, learning, or behavioral problems, as reported on a questionnaire completed by their parents. All participants had normal hearing ability, according to available medical records. The dominant handedness of Figure 2 , a significant difference was found between this pair of sensors (indicated by a thick solid line). Note that magnetic field-sensitive areas for the two sensors (which were paired for coherence analysis) do not overlap with one another because of their distance ($20 cm). (C) Signal and noise in the MEG sensor used in this study. Magnetic field strength diminishes with distance from the source. Magnetic field strengths were measured at various distances between a dipole source and the MEG sensor. An experimental dipole source generated a 10 nAm and was measured 100 times for each distance. Signal and noise were evaluated based on the averaged data. Note the extremely poor signal-to-noise ratio at distances >10 cm.
each participant was determined based on his or her preference for handling a spoon (TD children: right ¼ 45, left ¼ 4, both ¼ 1; ASD children: right ¼ 41, left ¼ 2, both ¼ 7). As shown in Table 1 , the two groups were matched in chronological age and had similar K-ABC mental processing scale scores. Parents agreed to their child's participation in the study with full knowledge of the experimental nature of the research. Written informed consent was obtained prior to participation. The Ethics Committee of Kanazawa University Hospital approved the methods, and all procedures were performed in accordance with the Declaration of Helsinki.
MEG data acquisition
Recordings and offline analysis of the MEG data were performed as described in our previous studies (Kikuchi et al., 2011 (Kikuchi et al., , 2013a . The cognitive tasks and MEG measurements were performed on two separate days for all children. On the first day, the participants were subjected to cognitive tests and introduced to the MEG measurement environment. On the second day, participants were given instructions regarding the MEG measurement procedure. The MEG data were recorded with a multichannel SQUID (Super-conducting Quantum Interference Device) whole-head coaxial gradiometer MEG system for children (PQ 1151R; Yokogawa/KIT, Kanazawa, Japan) in a magnetically shielded room (Daido Steel, Nagoya, Japan). The MEG data were acquired at a sampling rate of 1000 Hz and filtered with a 200 Hz low-pass filter. During the MEG recording, the children lay supine on a bed and viewed a video program projected onto a screen. The position of the head within the helmet during the MEG recording was determined by measuring the magnetic fields after passing currents through coils attached at three locations on the surface of the head, which served as fiduciary marks for the bilateral mastoid processes and nasion. Prior to recording, we prepared several video programs that were entertaining for young children. The video program shown was selected by each participant. Before recording, we asked each child to confirm that he or she was content with the video program that had been selected. Offline analysis of the MEG data was performed with Brain Vision analyzer (Brain Products GmbH, Gilching, Germany) and Matlab (MathWorks, Natick, MA).
Coherence analysis
The MEG data were resampled at 500 Hz. The data were split into 2 s segments. Artifact-free segments were selected based on visual inspection. The process of eliminating contaminated data was performed blindly. At least 40 artifact-free segments (at least an 80 s period) were accepted for each subject. MEG spectra were calculated by fast Fourier transformation (FFT) with a spectral resolution of 1.0 Hz. As shown in Figure 1A and B, 14 pairs of sensors located $20 cm apart from one another and surrounding the brain in the horizontal axis were selected prior to the offline analysis. The mean distance (AEstandard deviation) between each of the 14 pairs of sensors for coherence analysis was 20.3 cm (AE2.9 cm). Coherences (Cross-Spectrum/Autospectrum) were calculated following a Fourier transform using the formula:
In the second formula, totaling was carried out via segment number i. Calculation of the average also relates to segments with a fixed frequency, f, and a fixed channel, c. Using this methodology, values between 0 and 1 were obtained for each frequency and for each channel. The coherences between the 14 pairs were computed in the following six frequencies covering the theta band: 4, 5, 6, 7, 8 and 9 Hz which we are interested in.
In addition to our frequencies of interest, coherences of the following eight conventional bands were also analyzed for the same sensor pairs: delta (1.0-3.0 Hz), theta (4.0-7.0 Hz), alpha-1 (8.0-10.0 Hz), alpha-2 (11.0-12.0 Hz), beta-1 (13.0-20.0 Hz), beta-2 (21.0-30.0 Hz), gamma-1 (31.0-59.0 Hz) and gamma-2 (61.0-80.0 Hz).
To investigate the range of alpha rhythms in the ASD and TD participants, MEG spectra were re-calculated using a FFT with a spectral resolution of 0.5 Hz. The absolute power was normalized with the total power (1-80 Hz) and the averages of over 151 sensors, and alpha peak frequencies were recorded for both groups.
Statistical analysis
Unpaired t-tests were performed to compare the ASD and TD groups. To compensate for the multiple comparisons between the 14 longdistance sensor pairs and for six frequencies of interest, the alpha level was adjusted to 0.05/84 ¼ 0.00060. As a complementary approach, an alpha level of 0.05 was also employed, with the risk of increasing the chance of Type I error, to explore the differences in physiological measures between the ASD and TD groups.
If there was a significant difference in the coherence between two groups even after the alpha level was adjusted, a Pearson's correlation was used to find significant correlations between the coherence and clinical severity as scored using ADOS (i.e. the sum of the communication domain and social interaction domain scores). The significance level was set at P < 0.05 for this correlation analysis.
For the complementary analysis with the eight conventional bands (i.e. delta-gamma bands), unpaired t-tests were performed to compare the ASD and TD groups. Similar to the analysis within the theta band, the significance level was set to P < 0.00060.
Alpha peak frequencies were also compared between the ASD and TD groups using unpaired t-tests, for which the significance level was set to P < 0.05.
RESULTS
Coherence in the ASD and TD groups As shown in Figure 2 , after Bonferroni correction, unpaired t-tests identified one pair of sensors (left-anterior and right-posterior areas) for which the ADS group showed significantly lower coherence in 6 Hz oscillations compared with TD children (t ¼ 4.38, P < 0.0001). When we employed an alpha level of 0.05, with the increased risk of Type I errors, some significant differences arose between two groups. In the 5-, 6-, 7-and 9 Hz oscillations, there were eight pairs of additional sensors for which significantly lower coherence was found for the ASD group compared with the TD group (P < 0.05). As shown in Figure 2 , six of the nine significant pairs seem to reflect connectivity between anterior and posterior brain areas, whereas three of the nine significant pairs seem to reflect connectivity between left-anterior and right-posterior brain areas. The ASD group did not show significantly higher coherence than the TD group for any pair of sensors at any frequency.
With regard to the absolute power values, which are shown in Table S1 of the Supplementary Data, there were no significant differences between the TD and ASD groups for any sensor, even using a non-conservative alpha level of 0.05 (i.e. jt-valuej ¼ 1.98).
With regard to the coherences of the eight conventional delta-gamma bands, which are shown in Figure S2 of the Supplementary Data, there were no significant differences for any sensor using a conservative alpha level of 0.00060. Using an alpha level of 0.05, six pairs of sensors showed a tendency toward decreased or increased coherence in ASD children compared with TD children. However, with 112 multiple comparisons, six pairs are approximately a number of pairs that would be expected to reach statistical significance by chance alone.
Relation between coherence and symptom
Pearson's correlation analysis revealed a tendency for negative correlation between coherence in the 6 Hz oscillation (left-anterior and right-posterior in the 6 Hz oscillation) and ADOS score (r ¼ À0.28, P ¼ 0.051). When we divided the group based on handedness, as shown in Figure 3B , this correlation was found to be significant in right-handed children with ASD (r ¼ À0.37, P ¼ 0.016). To evaluate the existence of possible gender, intelligence level and/or age effects on the significance of the relationship found in right-handed children with ASD, we used multiple linear regression to predict this coherence value using ADOS score, K-ABC mental processing quotient, age and gender as predictors (i.e. four independent variables). The significance level was set at P < 0.05. In the multiple regression model, the ADOS score remained a significant predictor of the coherence (n ¼ 41, ¼ À0.35, P ¼ 0.028), whereas K-ABC mental processing quotient (n ¼ 41, ¼ À0.06, P > 0.05), age (n ¼ 41, ¼ 0.00, P > 0.05) and gender (n ¼ 41, ¼ À0.24, P > 0.05) did not reach statistical significance.
Alpha peak frequencies in the ASD and TD groups
As shown in Figure S3 of the Supplementary Data, the MEG spectra demonstrated that alpha peak frequencies were $9.0 Hz in both groups. Out of the 50 children in the two groups, a clear peak on the FFT spectrum was detected in 41 TD and 48 ASD children. The mean measurable alpha peak frequencies were 8.8 (range: 7.5-10.0 Hz) for TD children and 9.1 (range: 7.5-10.5 Hz) for ASD children. However, an unpaired t-test failed to demonstrate a significant difference between the groups (t ¼ 1.20, P > 0.05).
A complementary approach (coherence from the full set of MEG sensors)
A complementary analysis involved an additional analysis of coherence using the full set of MEG sensors, which included 151 channels. The sensor that corresponded to the left frontal area, in which robust significant differences were observed in the coherence analysis at 6 Hz, was used as a seed sensor. The coherence values between this seed sensor and the remaining 150 sensors at 6 Hz were calculated, and an unpaired t-test was used to compare these values between the ASD and TD groups. As shown in Figure 4 , the unpaired t-test demonstrated significantly lower coherence for the 6 Hz oscillation between the left frontal sensor (the seed sensor) and a cluster of sensors in the right posterior area (located more than 20 cm apart) in children with ASD compared with TD children.
DISCUSSION
Herein, we provide credible evidence indicating that there is reduced connectivity between the left-anterior and right-posterior brain areas in ASD children (3-7 years old), as demonstrated by 6 Hz oscillation patterns ( Figures 3A and 4) . This reduced connectivity was Fig. 2 Results of the unpaired t-tests comparing coherence values from children with ASD (n ¼ 50) and TD (n ¼ 50) children for each frequency oscillation in the theta band. The solid red line (P < 0.0006) and the broken red lines (P < 0.05) indicate the pairs of sensors for which reduced coherence was observed in children with ASD compared with TD children. Note that, in the 6 Hz oscillation, there was one pair of sensors (indicated by a solid red line between the left-anterior and the right-posterior areas) for which significantly reduced coherence was found in ASD children compared with TD children, even after Bonferroni correction (t ¼ 4.38, P < 0.0001). In the 5 -, 6 -, 7 -and 9 Hz oscillations, eight pairs of sensors (broken line) showed a tendency toward decreased coherence in ASD children compared with TD children (P < 0.05). No pairs of sensors showed significantly increased coherence in children with ASD compared with TD children at any frequency (P > 0.05).
significantly correlated with higher symptom severity, as scored using ADOS, in right-handed children with ASD ( Figure 3B) .
Our results are compatible with several recent reports of reduced brain hemodynamic synchronization in young children, adolescents and adults with ASD Kennedy and Courchesne, 2008; Monk et al., 2009; Anderson et al., 2011a; Dinstein et al., 2011) . Most importantly, two recent studies reported significantly decreased inter-hemispheric synchronization in multiple cortical areas in toddlers with ASD (Dinstein et al., 2011) and in adolescents and adults with ASD (Anderson et al., 2011a) . One explanation for these findings is that the reduced inter-hemispheric synchronization that is present in young children with ASD persists into adulthood. Structural imaging has also demonstrated abnormalities in inter-hemispheric long-range white matter pathways. Corpus callosum volume has been used as an index of inter-hemispheric connectivity, and a reduced corpus callosum volume is one of the most replicated structural findings in ASD (Manes et al., 1999; Hardan et al., 2000; Vidal et al., 2006; Alexander et al., 2007; Stanfield et al., 2008; Keary et al., 2009) . These findings in ASD have been shown to be correlated with intra-hemispheric functional underconnectivity Mason et al., 2008) . A diffusion tensor analysis of the corpus callosum also demonstrated significant microstructural differences between ASD and control groups in fractional anisotropy, mean diffusivity and radial diffusivity (Alexander et al., 2007; Keller et al., 2007; Brito et al., 2009; Wolff et al., 2012) . Most importantly, one recent study demonstrated that in infants with ASD compared with infants without ASD, development for most measurable fiber tracts (i.e. not only the corpus callosum) was characterized by higher fractional anisotropy values at 6 months followed by slower changes over time; by 24 months of age, the ASD group had lower values (Wolff et al., 2012) . This study is consistent with these structural and functional connectivity studies by suggesting that in ASD children (3-7 years old), there is reduced inter-hemispheric connectivity in the 6 Hz oscillation, and this reduced connectivity is correlated with symptom severity. When we accepted an alpha level of 0.05, at the risk of increased Type I errors, certain significant differences arose between the two groups. As shown in Figure 2 , six of the nine pairs of sensors that showed significantly decreased coherence in the ASD group were oriented in the anteroposterior direction. These results suggested that there was reduced connectivity between the frontal lobes and posterior brain areas in young children with ASD, results that are consistent with a putative model of pathophysiology in which the connectivity between the frontal cortex and other systems is poorly synchronized, weakly responsive, and information impoverished in ASD (Courchesne and Pierce, 2005) . Previous neuroimaging studies using fMRI supported this hypothesis in adult subjects with ASD ( In ASD children, a cluster of sensors showed a robust significant decrease (i.e. P < 0.00060) of 6 Hz coherence in the long-distance area. The black solid line indicates the sensor pair in which a robust significant difference was demonstrated in the first analysis for the 6 Hz oscillation (Figure 2) . connectivity between anterior and posterior areas) in preschool children with ASD.
For both electroencephalography (EEG) and MEG sensor-level signals, it is difficult to demonstrate short-range brain physiological connectivity (e.g. <10 cm) with high reliability and confidence because volume conduction effects or magnetic field spreading effects can distort the results such that they are unable to provide credible information about functional connectivity. However, long-range brain connectivity can be evaluated accurately with MEG using sensors located 20 cm apart because of the limit of the field spreading effect ( Figures 1B, C and S1 ) (Srinivasan et al., 2007) ; this evaluation remains difficult with a scalp-based EEG method. In addition, MEG produces a reference-free signal and is therefore an ideal tool to compute coherence between two distant cortical rhythms. In contrast, in EEG coherence analysis, an improper reference can distort the results and interfere with their interpretation (Hu et al., 2010) . Utilizing the advantages of signals from MEG sensors spaced 20 cm apart, this is the first study to demonstrate that reduced long-range brain connectivity is one of the hallmarks of ASD at a very young age.
In our previous study, using widely distributed MEG sensors, we were unable to demonstrate decreased theta band coherence in the ASD group compared with the TD group (Kikuchi et al., 2013a,b) . Rather, we reported higher coherence in the gamma-band oscillations of the temporal and occipital areas in the ASD group (Kikuchi et al., 2013b) . In these studies, the distance between the temporal and occipital sensors was <15 cm, and therefore we could not exclude the possibility that higher short-range connectivity in a gyrus located between the temporal and occipital areas yielded a relatively coherent oscillation that spread to both sensors (<15 cm apart). In this study, utilizing the advantages of signals from MEG sensors 20 cm apart, we were able to minimize any spurious connectivity caused by the field spreading effect.
In this study, we identified a robust significant difference in the 6 Hz oscillation in one pair of sensors (i.e. the left-anterior and right-posterior areas). In a previous EEG study using a power analysis, the functional theta rhythm in preschool children during attention to social stimulation was reported (Orekhova et al., 2006) . The functional theta rhythms ranged from 4 to 8 Hz, with a peak frequency of $6 Hz in preschool children (Orekhova et al., 2006) . Therefore, our results (i.e. aberrant brain functional connectivity via theta oscillation) may reflect aberrant functional theta oscillations that are relevant to social stimuli in ASD children. As shown in Figure S4 , the coherence values for the 5 and 7 Hz oscillations tended to be reduced in ASD children compared with TD children, with a similar significant effect found for 6 Hz oscillation. Although aberrant brain connectivity relevant to social stimuli in ASD children may be distributed across a more wide frequency range (e.g. 4-8 Hz), a significant difference was only found for the 6 Hz oscillation. One possible explanation for this restricted result is the confounding factor of the alpha rhythm at 7, 8 and 9 Hz. As shown in Figure S3 , the theta and alpha frequency bands partly overlapped at 7 and 8 Hz in this study. Although the theta activity in preschool children is distinct from the alpha activity, the upper boundary of the theta frequency band is close to the alpha peak frequency for this age. Thus, the theta and alpha bands may overlap due to age-related and inter-individual variability. Furthermore, one cannot exclude the possibility that the theta and alpha frequency bands partly overlap in the same subject.
This study has some limitations. First, there is a possibility that the differences in measured coherence may relate to the different spatiotemporal properties of the video stimuli during the periods corresponding to the selected artifact-free segments. In addition, we did not evaluate the degree to which the subjects focused on the TV program that they chose. Further studies that employ attention-controlled conditions will provide more reliable evidence, although these conditions will likely be difficult to achieve in conscious preschool-aged young children. Second, to ensure a simple and credible analysis using raw MEG data, we were limited to 14 pairs of sensors located $20 cm apart from one another. In exchange for a credible connectivity analysis with the lowest possible magnetic field spreading effect, we lost the flexibility to choose various pairs of the MEG sensors (e.g. we could not choose any pair of sensors, such as that between anterior and temporal areas in the same hemisphere, as the distance between them is <15 cm). Third, coherence between a pair of sensors can increase not only because two distinct sources provide activity that has become more phase-locked but also because a single source generates a signal that reaches both sensors. In our study, to reduce the latter possibility, we used a sparse alignment of MEG sensors (e.g. the distance between the sensors was at least 20 cm); however, we cannot deny the latter possibility completely. Fourth, given that young children were examined in this study, we were unable to obtain structural brain information onto which we could superimpose the coordinate systems of the source-estimated MEG signals, as described in a previous study of adults with ASD (Honaga et al., 2010) . This limitation was encountered because it is difficult to perform additional MRI when studying young children. Therefore, we performed a sensor-level analysis. However, future studies using child-friendly, open-type MRI devices and source-space imaginary coherence analysis with beamforming methods (Sekihara et al., 2011) , which have become a popular method of estimating functional connectivity based on MEG/EEG, will enable us to investigate the source level brain network in young children under conscious conditions. Fifth, a majority of the children with ASD in this study were high-functioning subjects who were able to remain stationary during the MEG measurements; therefore, the findings may not apply to children with 'Kanner's Autism' who have difficulty remaining stationary.
CONCLUSIONS
In summary, the ASD group showed significantly reduced connectivity between the left-anterior and the right-posterior areas, exhibiting a decrease in the coherence of theta band (6 Hz) oscillations compared with the TD group. This reduction in coherence was significantly correlated with clinical severity in right-handed children with ASD. This is the first study to demonstrate reduced long-range functional connectivity in conscious young children with ASD using a novel and credible MEG approach.
